TAP CHI NGHIEN ClPU Y HOC

GIA TRI CUA CAT LOP VI TINH HAI MUPC NANG LUONG
TRONG PHAT HIEN PANH GIA PHU TUY XUONG
O BENH NHAN XEP bOT SONG

Nguyén Minh Hai', Binh Trung Thanh? va Pham Hoéng Dirc'2™

"Trwong Dai hoc Y Ha Noi
2Bénh vién Da khoa Xanh Pén

Nghién ctru nhdm dénh gia gia tri cua cét I6p vi tinh hai mirc ndng luong (DECT) trong phét hién pht
tdy xwong & bénh nhéan xep dét séng. Bao gébm 18 bénh nhén véi 128 thén dét séng duoc chup cd DECT
va cong hudng tir. Két qua cho thdy hinh anh VNCa ma héa mau cho tat ca cac dét séng trong chén doan
phu tdy xwong cé dé nhay, do dac hiéu, gié tri tién doan duwong, tién doén ém va dé chinh xéc lan luot la
84,2%, 100%, 97,3% va 97,7%. Sw khac biét vé i trong trén anh hai mirc néng luong gitka céc dbt séng
c6 va khéng cé phu tiy xuong la c¢é y nghia théng ké (p < 0,0001), véi AUC chung 0,935 va nguéng gié
tri -13,1 HU, dé nhay va do dac hiéu cia DECT so v&i MRI trong phat hién phu tiy xwong la 89,5% va
91%. Nhw vay, DECT la mét phuong tién hitu ich so véi cét I16p vi tinh théng thuong, c6 thé cung cép thém
théng tin vé cac dbt séng xep méi va cé phu tiy xwong. DECT ciing ¢cé thé dung nhw mét phuong tién bé
sung hodc thay thé cho nhiing bénh nhan khéng cé diéu kién hodc chdng chi dinh chup céng hudéng tu.

Tir khéa: Xep dét séng, phu tiy xwong, cat I&p vi tinh hai ngudn ning lwong, cat I&p vi tinh hai mirc

nang lwong, cong hwéng tir.
I. DAT VAN DE

Xep dét sbng hay gay nén dét sdng la loai
chan thwong phé bién & cac nwéc da va dang
phat trién. Tai My, khoang 1 - 1,5 triéu trudng
hop xep dét sébng xdy ra hang nam. Dwa trén ti
lé méc bénh dwoc diéu chinh theo tudi va gioi
tinh, ngwoi ta wéc tinh rang 25% phu ni tir 50
tudi tré 18n cé it nhat mot hodc nhiéu dét séng
bi xep.! C6 tlr 40% dén 50% bénh nhan trén 80
tudi c6 moét xep dbt sbng cép tinh hodc duoc
phat hién ngau nhién trong khi di kham vi moét
bénh ly khac.?

Hién nay, cong hwéng tr la phwong phap
tiéu chuan trong chan doan phu tly xwong than
dét séng. Tuy nhién, cong hwéng tir ciing c6
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nhirng han ché nhét dinh: cu truc vé xwong va
cac bé xwong khong dwoc hinh dung day du,
cong hudng tr co thé khong thyc hién dwoc
do chirng s@ khdng gian kin (claustrophobia),
céy ghép (may tao nhip thé hé c, vat ghép kim
loai...) hodc can thoi gian kham ngan (bénh
nhan dau, clr dong nhiéu... ).?

Cét I&p vi tinh thwong cling ¢é nhiéu han
ché trong chan doan dét séng phu tuy xwong
cap. Do 1a khé phat hién dbt séng bi phu tuy
xwong chwa xep hodc dbt séng xep thi khéng
rd dau 1a dét sébng xep cii (man) va dét séng
xep m&i (cap). Phat hién nay rat quan trong
trong viéc dwa ra quyét dinh diéu tri véi nhivng
dét sbng bi phu tuy xwong cép du cé bi xep hay
khéng. Phuong phap diéu tri thweng dwoc chi
dinh 14 tao hinh dét séng qua da, can thiép nay
& bénh nhan co6 phu tly xwong gidp cai thién
triéu chirng mét cach ré rang hon so véi cac
bénh nhan khéng cé phu tdy xwong.*
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Nhirng tién bd trong cong nghé cét16p vi tinh
hai ngudn/ hai mirc ndng lwong da cai thién kha
néng cta cat I&p vi tinh trong md ta va phan
biét cac chat khac nhau theo sy phan tich vat
chét, d3 mé ra mot cach tiép can maéi dé danh
gia phu tdy xwong.’ Trong nuwéc, hién chwa cé
nghién ctru ndo vé trng dung trong danh gia tén
thuwong nay ctia DECT. Nghién ctru cda ching
t6i nhdm danh gia mc dd kha thi cia DECT
trong viéc thay thé cong hwdng tir dé phat hién
phu tdy xwong do xep dét sdng & nhirng trudng
hop dac biét (can thdi gian chup nhanh, danh
gia ban dau, chup cap ctru ngoai gi®, va bénh
nhan cé chdng chi dinh cong huéng tir) & co s&
c6 may chup DECT sé&n cé.

Il. DOI TWUONG VA PHUONG PHAP

1. Déi twong

Nghién ctru gébm 18 bénh nhan xep dét séng
c6 dau cap tinh gdm ca bénh nhan chan thuong
va khéng rd chan thuwong, déu duwoc chup day
da DECT va cong hwéng twr, khdng cé bénh ly
u hay viém gay thay déi ti trong tly xwong, tai
Bénh vién Ba khoa Xanh Pén, trong thoi gian
tw thang 8/2017 dén thang 11/2022.

2. Phwong phap

DECT dworc thye hién trwéc dé danh gia tén
thwong than dét séng, sau dé bénh nhan duoc
chup cong hwéng tir bd sung. Vi tri doan chup
tuy thudc vao vi tri dau trén lam sang va dét
sbng ton thwong dwoc nghi ngd trén X-quang
dé chon doan chup twong &ng, néu nghi ngdr dét
séng nguc thi chup cot sdng nguc va van lay hét
doan théat lwng. Tdng sb dét sdng chang téi dua
vao nghién ctu la cac dét sbng dwoc thay trén
DECT, gbm 128 dbt séng trén 18 bénh nhan.

Thu thap va xa li hinh anh DECT

Chup cét 1&p vi tinh cot séng dwoc thuc
hién trén may chup cét I&p vi tinh 384 day hai
ngudn ndng lvong thé hé the ba (Somatom
Force; Siemens Healthineers, Blrc) dwoc trang

bi hai bong phat tia X. Bién ap bong dwoc dat
& 80kV (bong A, 450mAs) va 150kV (bong
B, 225mAs), v&i @6 day 2x192x0,6mm, budc
nhay pitch 0,6 va th&i gian quay 0,5 gidy. Khong
dung thudc can quang dwdng tinh mach. Sau
khi chup, ba bd hinh anh khac nhau dwoc tao
ra, mot bd 80kVp, mét bd 150kVp va mot bd co
trong sb trung binh dwoc tinh toan tw ca hai di
liéu dién ap véity 1& 0,5: 0,5 dé tai tao mot bo
anh don nang lwong (st dung phwong phap
binh quan). Hinh anh cét ngang (axial), ding
ngang (coronal) va dirng doc (sagittal) dworce tai
tao cho ca ba tap di¥ liéu v&i do day lat cat 1a
1,5mm.

Hau xw li va danh gia dinh tinh hinh anh
DECT

Qua trinh xt ly di¥ liéu hai mirc nang lwong
dwoc thwc hién trén phan mém Syngovia
(VB20A; Siemens Healthineers, Bl&c) bang
thuat toan phan tich ba vat liéu: xwong, tay
vang va tdy dé. Chung t6i str dung thuat toan
“Bone marow” clia phan mém dé tao ra hinh
&nh ma héa mau cho phan tly xwong, thang
ban d& mau méc dinh: tdy vang dwoc ma hoéa
mau xanh lam, tly xwong tang ti trong duwoc
ma héa mau xanh |4 cay (H.1 va H.2B). Cac dbt
sbng dwoc danh gia trwc quan dé phat hién sy
thay ddi ti trong bat thwdrng clia phu tiy xwong.

banh gia dinh Iwgng hinh anh DECT

Ti trong hai m&c nang lvgng dwoc do trén
hinh anh VNCa ma héa mau, mat cat sagittal
béng cach s dung cac vung quan tam (ROI:
region of interest) dat tai vi tri cé ti trong cao
nhét. Cac dudng vién ROI dwoc dat Ién nhat co
thé, duy tri cach 2mm so véi xwong vé xwong
lién k& dé chi bao gém tdy xwong trong ving
danh gia. Trong tre&ng hep 1un hoan toan vung
trung tdm, ROl dwoc d&t & vi tri co chiéu cao
dwoc bao toan nhidu nhéat. V&i cac dbt séng
binh thwong, ROl dwgc dat & trung tdm than
dét séng (H.1).
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Hinh 1. Hinh VNCa ma héa mau. Dét sdng binh thwéng ¢6 mau xanh lam (A) va dét séng
phu tdy xwong ¢c6 mau xanh la cay (B). Hai dét séng nay dwoc do ti trong bang ROI

Thu thap va phan tich hinh anh céng
hwéng twr

Chuyp cdng hudng tir cot sébng dwoc thuc
hién trén may chup 3T (Skyra, Siemens
Healthineers, Erlangen, Blrc) hoac may chup
1.5T (Sempra, Siemens). Cac giao thirc bao
gdm hinh &nh T1W sagittal (matrix size 320 x
256; d6 day 4mm; repetition time 550ms; echo
time 10ms) va STIR sagittal (matrix size 256

x 205; d6 day 4mm; repetition time 2500 ms;
echo time 95 ms, inversion time 220ms). Phu
tdy xwong dwoc xac dinh la cac vung giam
tin hiéu trén T1W va tang tin hiéu trén STIR
(H.2C-D).

Két qua DECT va cong hwdng tr dwoc it
nhét 2/3 bac s trong nhém nghién ctvu doc ddc
lap cho tirng phwong phap va dua ra két qua
thdng nhat chung.

Hinh 2. Pham Van T, 90 tuéi. Tén thwong xep méi L4 (miii tén): Hinh cat I&p vi tinh trong s6
trung binh (A). Hinh anh VNCa ma héa mau xtr ly b&i thuat toan “Bone marrow” cho thay ¢6
mau xanh la cay (B). Trén cong hwéng tir cé giam tin hiéu trén T1W (C) va tang tin hiéu STIR (D)
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Phaén tich théng ké

Cac gia tri ti trong dwoc ghi lai béng cac
phuwong tién sb hoc va do léch chuan. Kiém
dinh phan b gia tri ti trong DECT, néu 13 phan
bd chuan s dung t-test, néu khéng chuén st
dung Mann-Whitney test. Phan tich dwong
cong ROC va tinh toan dién tich dwéi dudng
cong (AUC) dé xac dinh gia tri cut-off i trong
DECT c¢6 dd chinh xac cao nhat trong chan
doan phu tiy xwong. TAt ca cac sé liéu théng
ké dwoc phan tich bang phan mém SPSS 26.
3. Pao dirc nghién ciru

Day 1a mot phan cua dé tai tét nghiép cao
hoc cla tac gia va da dwoc thong qua hoi dong
dé cwong cla Trwdng Pai hoc Y Ha Noi. D
lieu thong tin la nghién ciru moé ta khéng can
thiép, nén khong anh hwéng dén quyén va
nghia vu clia bénh nhan tham gia nghién ctru.
Chi phi phat sinh thém do chup cong hwéng tir
sé dwgc nhém nghién clru chi trd. Cac théng
tin thu thap dwoc tw déi twong nghién ctru chi
phuc vu muc dich nghién ctru khoa hoc.

Il. KET QUA

Nghién ctru cla ching t6i gébm 18 bénh
nhan (5 nam va 13 ni¥), véi do tudi trung binh &
73,8 + 13,2 tudi (36 - 90). Trong 18 bénh nhan
c6 6 bénh nhan xep dét sébng nguc (33,3%), 10
bénh nhan xep dét séng that lung (55,6%), 2
bénh nhan xep ca dbt sébng ngwc va that lung
(11,1%). S6 bénh nhan xep 1 dbt séng la 14
(77,8%), xep 2 d6t sébng la 3 (16,7%), c6 1 bénh

nhan xep tr 3 dbét séng tré 1én (5,6%). Tong
hop 18 bénh nhan cé 128 dbt séng du tiéu
chuén dwa vao nghién ctu.

Khi danh gia dinh tinh qua hinh anh VNCa
ma héa mau c6 16 dét séng cé phu tdy xwong
(12,5%), so v&i cong hwéng tr phat hién duoc
19 dbt sbng phu tdy xwong (14,8%). Cac dbt
sbng c6 phu tdy xwong trén hinh anh VNCa
déu gibng v&i két qua cong hwdng tir. C6 3 dbt
sbéng thay phu tly xwong trén cong huéng t
nhwng khéng thay dwoc trén hinh VNCa (Bang
1). Panh gia dinh tinh qua hinh anh VNCa m3
héa mau cho dé nhay 84,2%, d6 dac hiéu va
gia tri tién doan dwong 100%, gia tri tién doan
am 97,3%, d6 chinh xac 97,7% khi tinh chung
cho tat ca cac dbt séng.

Sw khac biét vé ti trong hai m&rc ndng lwong
gitra cac dét sbng cé phu tly xwong 1a cé y
nghia théng ké (p < 0,0001) khi so sanh trong
nhém toan bd cac than dét séng, cac dbt séng
nguc va cac dbt séng that lung (Bang 2). Biéu
dd hop (box plot) minh hoa ré hon ti trong ctia
céac dét sébng co6 phu tly xwong cao hon so véi
céac dbt sébng khong phu (Biéu dd 1).

Sw khac biét vé ti trong hai mirc nang lwong
gitra cac dbt sébng ngwe va that lwng 1a khéng
c6 y nghia théng ké (p > 0,05). Khi phan tich
duéng cong ROC cho tat ca cac than dét séng,
dién tich dw¢i dwdng cong (AUC) la 0,935, gia
tri ti trong hai m&rc nang lwgng -13,1HU cé dé
nhay 89,5% va dé dac hiéu 91% trong phat hién
dét séng bi phu tdy xwong (Hinh 3).

Bang 1. Dac diém phu tiy xwong cac than dét séng trén DECT va cong hwéng tiv

Phwong phap Cat I&p vi tinh Cong hwéng tir
Dic diém Sédétséng  Tile (%) S6dbtsébng  Tilé (%)
Cé phu tay xwong 16 12,5 19 14,8
Khoéng phu tdy xwong 112 87,5 109 85,2
Téng 128 100 128 100
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Bang 2. Bac diém ti trong hai mirc ning lwong cua cac dét séng

Vi tri

DPic diém tén thwong

Toan b6 (n = 128)

Cé phu tay xwong

Khong phu tdy xwong

Céc dbt sbng ngwe (n = 53)

Cé phu tdy xwong

Khéng phu tdy xwong

Cac dbt sbng that lung (n = 75)

Cé phu tay xwong

Khoéng phu tdy xwong

HU trung binh £ SD p (t-test)
1,8+229
< 0,0001
-48,8 17,5
-3,9+34
< 0,0001
-42,9+17,9
6,0+£9,5
< 0,0001
-52,9 + 16,2

Cas diét sdng thad kimg

%
=

D0

......

Ti trgng hai marc ndng lugng

b

Khilng phd Ky arang - 0 phu Sy wirong

Ti trgnag hal marc nang luewg

Cac dét séng nguc

Tt cd che &t adng

3

"

-]

Titrgng had mirc ndng lepng

1 pl iy mang

MR

Biéu dd 1. Ti trong hai mrc nang lwong cha cac than dét séng

Sensitivity

ROC Curve

oo 2

1 - Specificity

Hinh 3. Pwong cong ROC tinh ttr gia tri ti trong hai mdrc nang lwong cé
va khéng cé phu tiy xwong trén cong hwéng tir (tinh chung cho 128 dét s6ng)
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IV. BAN LUAN

Chuyp DECT dwoc dac trwng bdi sy thyc
hién cla 2 bd di¥ liéu &nh & 2 phd tia X khac
nhau. D& liéu DECT dwogc x ly béng Ki thuat
phan tich ba vat liéu, dwa trén cac dac tinh hap
thu photon khac nhau & murc kilovolt thap va cao
cula ba vat liéu dwgc xac dinh trwéc la canxi, ty
dd, tay vang. Ki thuat nay cho phép tao ra hinh
anh canxi va hinh anh VNCa, trong d6 ti trong
cao clia cac bé xwong dugc loai bd, cho phép
hinh dung truc tiép ti trong cla tly xwong. Kha
nang loai trir cac bé xwong la mét lgi thé quan
trong so v&i cét 1&p vi tinh thong thwong. Hinh
anh ma héa mau cling c6 thé dwoc tao ra béng
cach ghép chdng ndi dung VNCa dwoc ma héa
mau lén trén ndi dung canxi & thang dé xam dé
cho phép hop nhét ti trong tly xwong véi hinh
anh giai phau.

Trong nghién ciru cla ching téi, tudi trung
binh cGia cac bénh nhan 1a 73,8 + 13,2 tudi, tré
nhéat 14 36 tudi, I&n tudi nhéat 1a 90 tudi. Nhém
tudi nay ciing twong tw nhw cac nghién ctu
clia Cavallaro (tudi trung binh 68 = 16), Wang
(61 = 11 tudi), do xep dbt sbng dwoc coi la
tbn thwong dac trung cla loang xwong, déng
thoi ti 1& loang xwong tang lén theo tudi. Ti &
gi¢i trong nghién clru clda chung t6i ¢6 ti 1€ ni
chiém 72,2%, ti 1& nam chiém 27,8%, sy khac
biét c6 khoéng y nghia théng ké, twong tw nhw
cac nghién clru trong nuéc va thé gidi, khong
c6 sw khac biét trong ti 1& xep dbt séng & nam
va nir.57

Vé mét dinh tinh, hinh anh VNCa ma hoéa
mau c6 dd nhay, d6 dac hiéu, gia tri tién doan
dwong cao trong phat hién phu tdy xwong khi
so sanh v&i cdng hwéng tir la tiéu chuan chan
doan. Co ché sinh li bénh trong phu tiy xwong
la tdng thanh phan nwéc va/ hodc gidm thanh
phan mé trong tly xwong, tlr d6 cé thé phat
hién moét cach dinh tinh qua hinh anh VNCa
ma héa mau st dung thuat toan phan tich ba

vat liéu xwong, tay dé, tiy vang. Két qua cua
chung t6i twong tw véi cac tac gia Wang, Bierry,
Cavallaro.®"

Vé mét dinh lwgng, nghién ciu cha ching
t6i cling cho thdy kha ndng phat hién phu tay
xwong qua sy thay ddi ti trong hai mirc nang
lwong do trén hinh anh VNCa ma héa mau.
Ngudng ti trong hai mirc nang lwong -13,1HU
c6 dé nhay 89,5% va dé dac hiéu 91% trong
phat hién dét séng bi phu tly xwong. Gia tri
nay cling twong tw nhw nghién clru clia Wang
(2020) (-12,1HU), tuy nhién khac biét so vo&i
nghién clru ctia Wang (-80 HU), Bierry (35 HU),
Cavallaro (-0,43HU).#" Sy khac biét nay do
protocol chup khac nhau, kV néng lwong thap
va cao khac nhau, phan mém x& ly hau ki khac
nhau, do dé két qua thu dwoc cé thé khong ap
dung duoc cho hang may va phan mém xa ly
khac. Béng thoi do tudi va ti 1& gidi cla cac
nghién ctu khac nhau ciing anh hudng dén két
qua ti trong hai mirc nang lwong.

Nghién ctu c6 ba bénh nhan cé dbt sbng
bi phu tly xwong trén cong hwéng tr nhwng
khéng phat hién dwgc trén DECT. Mét trwvdng
hop c6 xep nhe, kin ddo & mat trén than dbt
sbng. Hai trwérng hop con lai cé sw thay ddi trén
hinh dnh VNCa ma héa mau va ti trong chwa du
rd so voi cac dbt séng khéng phu, diéu nay cé
thé twong ng véi mirc dd phu xwong khéng
nhiéu trén cong hwéng tir, ddng thei d6 tudi va
merc do loang xwong cla bénh nhan cling co
thé 1a yéu t6 anh hwdng."® V& mét (’ng dung
thwe tién, nghién clu cla chung tdi cho thay
DECT cé gia tri tién doan dwong cao trong phat
hién phu tly xwong, cac dét séng co phu tdy
xwong trén DECT déu twong tng tét véi cong
hwéng tlr, qua d6 cé thé si¢ dung DECT thay
thé cho cong hwédng tir trong céac trworng hop
d&c biét; nguwoc lai, cac trwerng khong thay phu
tly xwong trén DECT nhwng lam sang nghi ng&
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c6 thé kiém tra thém bang cong hwéng tir (néu
khéng c6 chéng chi dinh).

Nghién ctru cla ching t6i cling ¢ mot sb
han ché nhat dinh. Dau tién 14 c& mau tuwong
ddi nhé (n = 18). Tudi trung binh cla cac bénh
nhan twong dbi cao, khéng dai dién dwoc cho
tat ca cac bénh nhan xep dbt séng & cac do tudi
tré hon. Nghién clu ciing chwa cé di liéu vé
mat do xwong cla cac dbi twong nghién ciru.
Mat dd xwong gidm c6 thé anh hwéng dén do
chinh xac t&i thuat toan phan tich ba vat liéu
va ti trong VNCa. Can c6 thém cac nghién ctu
danh gia cai dat téi wu cho thuat toan dé phu
hop v&i cac nhém tudi khac nhau.

V. KET LUAN

DECT la mét phwong tién hivu ich so véi cat
I&p vi tinh théng thweng, c6 thé cung cap thém
théng tin vé cac dét sébng mai xep va cé phu
thy xwong. DECT ciing cé thé dwoc st dung
nhuw mét phwong tién bd sung hodc thay thé
cho nhirng b&nh nhan khéng c6 diéu kién hodc
chéng chi dinh chup cong hwéng tr.

LOI CAM ON
Chung téi xin chan thanh cdm on cac dong
nghiép khoa CDHA, Bénh vién Xanh Pén da
giup d& chung téi hoan thanh nghién ctru nay.
Xung dét lgi ich va tai chinh: Khdng.
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Summary

VALUE OF DUAL-ENERGY COMPUTED TOMOGRAPHY IN
DETECTING BONE MARROW EDEMA
IN VERTEBRAL COMPRESSION FRACTURES

This study aimed to evaluated the value of dual-energy computed tomography (DECT) in the
detection of bone marrow edema in patients with vetebral compression fractures. 18 patients with
128 vetebral bodies undergoing both DECT and MRI were evaluated. The results show that the
color-coded VNCa images for all vertebrae in the diagnosis of bone marrow edema have sensitivity,
specificity, positive predictive value, negative predictive value, and accuracy of 84.2%, 100%, 97.3%
and 97.7%, respectively. Also, the difference in density between vertebrae with and without bone
marrow edema was statistically significant (p < 0.0001). With an overall AUC of 0.935 and cutoff value
of -13.1HU, the sensitivity and specificity of DECT as compared to MRI in detecting bone marrow
edema were 89.5% and 91%. As such, DECT is a useful diagnostic tool compared to conventional
CT, which can provide addtional information on recent vetebral fractures and bone marrow edema.
DECT can also be used as an adjunct to or as an alternative to MRI in patients with contraindications.

Keywords: Vetebral compression fracture, bone marrow edema, dual-energy computed
tomography, dual source computed tomography, MRI.
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